Background : Conventional cardiovascular risk factors (CVRFs) are known to infl uence short-term and long-term outcome following coronary artery bypass graft surgery (CABG). There has been recent increase in prevalence of CVRFs in general population in India. However no information is available regarding the prevalence of same in patients undergoing CABG. Methods and Results : In this cross-sectional study, one thousand consecutive patients undergoing elective CABG were included and data on major CVRFs was obtained in them. Mean age of the patients was 59.73 ± 9.5 years and 884/1000 (88.4%) patients were males. 505/994 (50.8%) patients had BMI > 25.0 kg/m 2 and 747/ 994 (75.2%) had BMI > 23.0 kg/m 2 . Diabetes mellitus was present in 475/1000 (47.5%) patients (46.5% men and 55.2% women), hypertension in 709/1000 (70.9% overall; 70.8% men and 71.6% women) and dyslipidemia in 781/913 patients (85.6% overall; 84.5% men and 93.9% women). 213/913 (23.3%) patients had LDL > 100mg/dl, 662/913 (72.5%) patients had low HDL and 338/913 (37.0%) patients had elevated triglycerides. 199/1000 (19.9%) patients (18.7% men and 29.3% women) had family history of premature CAD and 545/1000 (54.5%) patients (53.4% men and 62.9% women) had at least one family member having CAD (irrespective of the age of onset). 94/1000 (9.4%) patients (10.4% men and 1.7% women) were current smokers and another 302/1000 (30.2% overall; 33.7% men and 3.4% women) had history of smoking in the preceding one year. 876/913 (95.9%) of all the patients had at least one of the fi ve major CVRFs and only 37/913 (4.1%) patients (4.1% men and 4.3% women) were free of all these risk factors. Sixty-one of the 1000 patients (6.1%) were younger than 45.0 years of age. As compared to older patients, dyslipidemia, family history of premature CAD and smoking were commoner in patients less than 45 years of age. In contrast, diabetes and hypertension were more prevalent in the older individuals.
Conclusions : The present study showed high prevalence of most of the conventional CVRFs, esp. diabetes, hypertension and dyslipidemia in Indian population undergoing CABG. © in urban adults aged > 35 years to be ~ 10%. 2 Increased genetic propensity to develop CVD and increasing prevalence of cardiovascular risk factors are the reasons postulated for higher prevalence and greater severity and extent of CAD in Indians. 3, 4 During the past three decades prevalence of most of the cardiovascular risk factors including diabetes mellitus, hypertension, dyslipidemia etc. has increased markedly in India. 5, 6 Metabolic syndrome which is a constellation of several cardiovascular risk factors viz. hypertension, obesity, impaired glucose tolerance, increased triglycerides, low HDL cholesterol etc. has also become common in India. 7 Increased prevalence of CAD in India has led to an increase in number of coronary artery bypass grafting (CABG) and percutaneous transluminal coronary angioplasties being performed every year. CABG that accounted for less then 10% of all cardiac surgeries in 1980, today accounts for more than 60% and every year
INTRODUCTION
T he global burden of cardiovascular diseases (CVD) is rapidly increasing, predominantly due to a sharp rise in the incidence and prevalence of the same in the developing countries. India, a developing nation, is undergoing the same phase and is now in the middle of a coronary artery disease (CAD) epidemic. 1 Over the past 30 years, the CAD rates have doubled in India whereas CAD rates have declined by 50% in most developed countries during the same period. Several surveys have shown the prevalence of CAD in India 25000 coronary bypass operations are being carried out in India. 8 Several studies in western populations have shown that presence of conventional cardiovascular risk factors (CVRFs) signifi cantly affects both shortterm and long-term outcome following CABG. [9] [10] [11] Diabetes mellitus, in particular, has been shown to influence operative and in-hospital morbidity and mortality in CABG patients. 11 Elevated blood lipid levels and low HDL cholesterol levels are known to be associated with ongoing graft atherosclerosis following CABG. 9 Consequently, data from large studies has shown that modifi cation of CVRFs is important not only in preventing progression of atherosclerosis following CABG, but also in improving survival in these patients. 12 Knowledge of the prevalence pattern of CVRFs in patients who are undergoing CABG is therefore essential for formulating appropriate strategy for post-operative management of these patients and for optimal use of resources. While there are several studies available from West regarding prevalence of conventional CVRFs in patients undergoing CABG, 13, 14 no such data is available from India. The present study was conducted to elucidate the same.
METHODS
This cross-sectional study was conducted during the period July 2004 to Oct 2004 at our centre. Ours is a tertiary level cardiac care centre in India performing almost 3000 CABG procedures every year. One thousand consecutive patients undergoing elective CABG were included in the present study. Detailed information was obtained from all the subjects regarding presence or absence of conventional CVRFs namely hypertension, diabetes mellitus, dyslipidemia, smoking and family history of premature heart disease; duration of these CVRFs and any treatment if taken for the same (wherever applicable). Height, weight and blood pressure measurement were performed in all. Biochemical tests including fasting and 2 hour post-prandial blood sugar estimation and fasting lipid profi le were already done for these subjects as part of the routine work-up for CABG. The same information was collected from the patients' case record sheets.
Hypertension was defi ned as systolic blood pressure > 140 mm Hg or diastolic blood pressure > 90 mm Hg or self reported use of anti-hypertensive medications. Diabetes mellitus was defi ned as a fasting blood glucose level of > 126 mg/dl, or 2-hour post-prandial blood glucose level > 200 mg/dl or pharmacological treatment for diabetes. Dyslipidemia was defi ned as LDL level >100mg/dl, or HDL < 40 mg/dl in men and < 50 mg/dl in women, or TG > 150 mg/dl. The cut-off value of 100 mg/dl was used to defi ne high LDL since all the patients had proven CAD (as suggested by ATP III). 15 However, the data was also analyzed using 130 mg/dl as the cut-off value for the same. Family history of premature CAD was coded as positive if a fi rst-degree relative had had a coronary event before the age of 55 years in males and before the age of 65 years in female relatives. Current smoking was defi ned as history of smoking anytime during the past one month (as defi ned by ATP III). 15 Smoking in recent past was defi ned as history of smoking any time during the preceding one year. Both current smoking and smoking in recent past were considered to be the risk factor as the cardiovascular risk imparted by smoking persists beyond one year following abstinence, the majority of the patients had quit smoking only after the diagnosis of CAD was made in them and also because there was likelihood that many of the patients had intentionally not revealed history of smoking in the past one month.
The study was approved by the institutional review board.
STATISTICAL ANALYSIS
The data was managed on Microsoft Excel spreadsheet. Values were expressed as mean (± standard deviation) or as percentages. The risk factor count of each subject was calculated as the sum of number of conventional risk factors (diabetes, hypertension, dyslipidemia, smoking and family history) present in that particular individual. Comparisons between the groups were done using Student's unpaired t test and Chi square test wherever appropriate. A p value <0.05 was considered statistically signifi cant. All statistical analysis was done using software SPSS version 10.0.
RESULTS
Clinical characteristics of the 1000 patients included in the study are presented in Table 1 . Mean age of the patients was 59.73 ± 9.5 years. 884/1000 (88.4%) were men and 116/1000 (11.6%) were women. Majority of the patients were overweight with 505/994 (50.8%) having BMI > 25.0 kg/m 2 and 747/ 994 (75.2%) having BMI > 23.0 kg/m 2 (cut-off suggested for defi nition of overweight in Indian population). 16 145/994 (14.6%) patients had BMI > 30.0 kg/m 2 . Diabetes mellitus, hypertension and dyslipidemia were all very common. Almost half (475/1000, 47.5%) of all the patients were diabetics. Dyslipidemia was present in 781/913 (85.6%) patients-213/913 (23.3%) patients had elevated LDL (>100mg/dl), 662/193 (72.5%) patients had low HDL and 338/913 (37.0%) patients had elevated triglycerides. Even when 130 mg/dl was used as cut-off to defi ne high LDL, 743/913 (81.4%) patients were found to be having dyslipidemia. Every fi fth individual (199/1000, 19.9%) had family history of premature CAD and more than half of the patients (545/1000, 54.5%) had at least one family member having CAD (irrespective of the age of onset). 94/1000 (9.4%) patients had premature CAD in parents and 146/1000 (14.6%) patients had premature CAD in siblings. History of smoking was present in 396/1000 (39.6%) patients with 94/1000 (9.4%) patients still continuing to smoke. 876/913 (95.9%) of all the patients had at least one of the fi ve major CVRFs (viz. diabetes, hypertension, smoking, dyslipidemia and family history of premature CAD) and only 37/913 (4.1%) patients were free of all these risk factors. Even with higher LDL value (> 130 mg/dl) being used as cutoff, only 39/913 (4.3%) patients were found to be free of all the fi ve major CVRFs (15.4%, 31.8%, 34.3%, 12.6% and 1.8% with 1, 2, 3, 4 and 5 risk factors respectively). If smoking in recent past was also excluded from the risk factors and only current smoking was considered to be a risk factor, only 56/913 (6.1%) patients were found to be free of all the risk factors.
Comparison of male and female patients revealed that as compared to men, women were more obese, had greater prevalence of dyslipidemia, had higher total cholesterol, LDL cholesterol and triglycerides and lower HDL cholesterol. Family history of premature CAD was more common in women. Fasting blood sugar was also higher in women but prevalence of diabetes mellitus was not signifi cantly different between men and women. Smoking was much more common in men than in women (Table 1) .
Sixty-one of the 1000 patients (6.1%) were younger than 45.0 years of age (range 26-44 years, mean 40.57 ± 3.7 years and median 41.0 years). These patients had higher prevalence of dyslipidemia and family history of premature CAD as compared to the older patients. Smoking was commoner in younger patients but the difference was of borderline statistical signifi cance only. Diabetes mellitus and hypertension, on the other hand, were commoner in older patients (Table 2) .
DISCUSSION
The present study reveals a high prevalence of various cardiovascular risk factors in Indian patients who are undergoing CABG. Prevalence of most of the CVRFs in our patients was higher than reported in studies involving patients of different ethnic origin. 10, 13, 14, 17 This refl ects recent increase in prevalence of these CVRFs in general population in India. Only 4.1% patients in our study were found to be free of all the fi ve major CVRFs. Even when the criteria for diagnosis of dyslipidemia and smoking were relaxed, only 6.1% patients were found to be free of all the risk factors. Comparable fi gures have not been reported in most of the studies. However, in a study by Chiam et al on patients in Malaysia who were undergoing CABG, 298 of 302 patients (98.7%) were found to be having at least one of the three CVRFs namely diabetes, hypertension and dyslipidemia. The fi gure was even higher (100%) for 35 Indians included in the study, all of whom had at least one of these three CVRFs. 17 Our study being much larger, confi rms the same.
Diabetes mellitus was present in 47.5% of our patients. In the study by Chiam et al also, equally high prevalence (45.7%) of diabetes was noted. Once again the fi gure was higher (57.1%) for the Indian subjects. 17 In contrast, most other studies involving western population have reported much lower prevalence of diabetes.
13,14 Nashef et al reported 20.3% prevalence of diabetes in 11731 European patients in EuroSCORE trial 13 and Waly et al showed 23.7% prevalence of diabetes in 1180 American patients and 32.4% prevalence in 290 Egyptian patients.
14 Our study and the study by Chiam et al thus demonstrate increased prevalence of diabetes in SouthAsian population and in particular Indians. Signifi cantly high prevalence of diabetes in Indian population is hypothesized to be due to their genetic propensity to have abnormalities in glucose homeostasis. 3 The same pathological phenomenon is also refl ected in rapidly increasing prevalence of diabetes and metabolic syndrome in India.
Hypertension was present in 70.9% of our patients. In EuroSCORE trial, prevalence of hypertension was much lower in patients from all centers except German patients in whom the prevalence was 67.1%. 13 In the data by Waly et al on American patients, hypertension was seen in 62.8% patients.
14 Another study on patients in USA revealed the prevalence of hypertension to be 55.9%. 10 In the study by Chiam et al on South-Asians, hypertension was seen in 78.8% patients. 17 Thus, similar to diabetes, hypertension is also found to be common in South-Asians as compared to Western population. The difference can be attributed to the epidemiological shift the South-Asian nations are undergoing at present.
Direct comparison of prevalence of dyslipidemia reported in various studies is not possible since different defi nitions of dyslipidemia have been used in different studies. However, similar to our study, dyslipidemia was the commonest risk factor seen in the study by Chiam et al also. 17 We have found a much lower prevalence of smoking in our patients as compared to other studies. 66.6% patients in the study by Koch et al were smokers. 10 Waly et al saw exactly similar prevalence of smoking in Egyptian patients. In the same study, prevalence of smoking was found to be much lower (47.5%) in American patients but it was still higher than that seen in our study. 14 Data regarding family history of premature CAD in patients undergoing CABG is relatively less forthcoming. 19.9% of our patients had family history of premature CAD whereas 54.5% patients had at least one fi rst degree relative who had had CAD at any age. Whether such high occurrence of CAD in fi rst-degree relatives suggests clustering of risk factors in the families or infl uence of genes or both needs to be determined. Waly et al reported a 28.5% prevalence of family history of CAD in American patients.
14 However, age of onset of disease in the family members was not specifi ed.
Another important fi nding of our study was high prevalence of obesity. 50.8% patients were overweight by WHO criteria for BMI and 75.2% patients by the modifi ed criteria suggested for Indian population.
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CABG in young patients
In India, CAD has not only become exceedingly common, it tends to occur at a younger age. During the past 3 decades, the average age of a fi rst heart attack has increased by 10 years in the U.S., but has decreased by 10 years in India. About 50% of all heart attacks among Asian Indian men occur under the age of 55 and 25% under the age of 40, something that is very uncommon in any other populations. However, contrary to our expectation, only 6.1% patients in our study were < 45 years of age. The likely reasons for this difference would be relatively less extensive disease in younger individuals rendering them suitable for angioplasty and also the tendency to prefer angioplasty over CABG at younger age.
Several previous studies have consistently shown the younger patients to have, as compared to older individuals, a lower prevalence of diabetes and hypertension and a higher prevalence of dyslipidemia, family history of premature CAD and smoking. [18] [19] [20] Exactly similar fi ndings were obtained in the present study also. Prevalence of obesity was not different in the two groups. It indicates early introduction of adverse infl uences of faulty life-style at a younger age.
LIMITATIONS
Since we included only those patients who were undergoing CABG, the present study does not provide information about prevalence of CVRFs in Indian patients with CAD as a whole. Also, causal association of these risk factors with development of CAD or requirement of CABG cannot be assessed from the present study. In addition since the present study was a cross-sectional study, we cannot determine infl uence of CVRFs on outcome following CABG.
In the present study, infl uence of the treatment on the prevalence of risk factors could not be studied due to the lack of the information regarding the treatment status of the patients. For example, majority of the patients included in the study were already on statins. Hence it is likely that the true prevalence of dyslipidemia was underestimated. However, as 85.6% patients still had abnormal lipid profi le, the fi gure could not have been much different even in absence of statins. Similarly for other risk factors as well treatment would have, if at all, resulted in underestimation of prevalence only.
CONCLUSIONS
The present study reveals high prevalence of most of the cardiovascular risk factors esp. diabetes, hypertension and dyslipidemia in Indian patients undergoing CABG. This implies greater risk of short-term and long-term complications in these patients. These fi ndings mandate strategies to increase emphasis on aggressive risk factor modifi cation in patients undergoing CABG as well as general population in our country.
